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(57) ABSTRACT

A supporting frame includes a truss composed of an upper
straight frame member and a parallel lower straight frame
member supported at their ends 1 spaced relationship
relative to each other. At least two spans ol divergent
inclined brace member extend between them with the ends
of the brace member spans each being securable to the upper
or lower straight frame member by means of a fastener.
Limited relative longitudinal movement of the upper and
lower straight frame members 1s permitted before a fastener
1s secured to fix the positions at which the ends of the brace
member spans are attached to the upper and lower straight
frame members. In one application two trusses meet at a
corner with a pylon being urged 1n the plane of the support-
ing frame 1nto a corner between two frame members of each
pair of trusses to extend at right angles to the frame.

8 Claims, 6 Drawing Sheets
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1
SUPPORTING FRAME ASSEMBLY

CROSS-REFERENCE(S) TO RELATED
APPLICATIONS

This application claims priority from South African pro-
visional patent application number 2015/02248 filed on 7
Apr. 2015, which 1s incorporated by reference herein.

FIELD OF THE INVENTION

This invention relates to a supporting frame assembly that
may, for example, be used to support 1tems such as pylons
used 1n turn to support items such as heliostats, photovoltaic
panels, water heating panels whether they be of the flat panel
type or composed ol multiple vacuum tubes, wind turbines
(acrofoill powered generators) or other wind activated
machines, or any other 1tems that require stable support 1n a
particular place, generally an outdoors space.

More particularly, the invention relates to supporting
frame assemblies of a generally polygonal shape 1n plan
VIEW.

BACKGROUND TO THE INVENTION

Support frame assemblies of the type with which this
invention 1s concerned are often used in regions in which a
generally horizontal support surface may undulate, at least
to some extent, that renders conventional supporting frame
assemblies that employ rigid trusses arranged 1n a polygonal
configuration inappropriate or, at least to some extent inet-
fective, in view of the diflerent heights at which different
parts of a supporting frame assembly become supported.

A conventional rigid truss may be composed of a pair of
parallel spaced frame members interconnected by multiple
diagonal braces or struts that together form a ngid and
unyielding truss. Typically the ends of a truss are rigidly
connected to an item being supported by the frame. In
instances 1 which the item being supported 1s required to be
in a generally particular orientation, such as generally
upright 1n the case of a pylon, such an arrangement does not
work eflectively.

For example, in the instance of a supporting frame to
which a pylon supported heliostat 1s attached, the focusing
of reflected solar energy accurately towards a central tower
receiver 1s imperative and consequently the stability of the
supporting frame and pylon must ensure the necessary
accuracy that in turn depends on the stability of the sup-
porting frame and pylon. Also, 1t should be noted that
support structures for the heliostats 1n such an application
are responsible for an appreciable proportion of the capital
expenditure on an entire installation.

In consequence of this, the development of more stable
and less costly support structures has been an ongoing
challenge and one support structure that has been evolved
forms the subject matter of our published international
patent application W0O20140729035. As shown 1n accompa-
nying FIG. 1, the support structure 1n that mstance provides
a supporting frame supporting a stable pylon (A) for each
heliostat (B) and the pylons are arranged n a triangular
pattern with the pylons being secured together by girders
(C), preferably in the form of trusses, secured to projecting
plates (D) welded to the pylons and forming a framework
therewith. It 1s considered that this arrangement will work
cllectively when installed on relatively even ground but may
be somewhat problematical on at least some types of undu-
lating ground. It also involves a significant amount of
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welding that contributes to the cost of the support structure
and welds require additional corrosion protection. The latter

applies particularly to the type of trusses employed.

It 1s considered that there i1s yet appreciable scope for
improvement in an arrangement of pylons and a supporting
frame for purposes such as this or for supporting any other
items such as those identified above.

The preceding discussion of the background to the inven-
tion 1s intended only to facilitate an understanding of the
present invention. It should be appreciated that the discus-
s10n 1s not an acknowledgment or admission that any of the
material referred to was part of the common general knowl-
edge 1n the art as at the priority date of the application.

SUMMARY OF THE INVENTION

In accordance with this 1nvention there 1s provided a
supporting {frame including a truss composed of an upper
straight frame member and a generally parallel lower
straight frame member with each of the frame members
being operatively supported at or towards 1ts ends 1n spaced
relationship relative to each other and wherein at least two
spans of divergent inclined brace member extend between
the upper and lower straight frame members with the ends
of the brace member spans each being securable to the upper
or lower straight frame member by means of a fastener
associated with 1t, wherein limited relative longitudinal
movement of the upper and lower straight frame members 1s
allowed to take place prior to a fastener associated with at
least one end of each brace member span being secured to
fix the positions at which the ends of the brace member
spans are attached to the upper and lower straight frame
members.

Further features of the mvention provide for ends of the
spans of brace member that are closer together to be physi-
cally joined, typically by being integral with each other; for
the brace member spans to be of deformable material that
may be tubular or of a suitable section such as angle section
or channel section in which instance the free ends are
flattened and secured to one of the lower or upper straight
frame members with a flattened central region being perto-
rated to accommodate the fastener or fasteners that 1s
conveniently one or more bolts or rivets passing through the
central flattened region that has an elongate longitudinal slot
allowing for longitudinal adjustment of the relative positions
of the upper and lower straight frame members to relieve or
avold stresses that may be occasioned by undulations 1n a
supporting surface; and for the upper and lower straight
frame members to also be tubular or of a suitable section
such as angle section or channel section and to have their
ends flattened for attachment to corresponding ends of
cooperating upper and lower straight frame members of
co-operating trusses or for attachment to different 1tems or
anchorage points.

It will be appreciated that the fastener assemblies may be
releasable such as 1n the 1nstance of screw threaded fasteners
or they may be of the rivet type that are considerably more
permanent but i at least many instances appreciably less
expensive. Releasable fasteners clearly provide the advan-
tage that should be supporting surface of a frame move
somewhat to cause stresses to be developed in the truss, the
releasable fasteners can be loosened and retightened to
accommodate longitudinal movement of the upper and
lower straight frame members relative to each other.

It 1s a particular feature of the invention that the trusses be
used to support multiple upright pylons from a generally
horizontal supporting frame assembly in which each pylon
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1s height adjustable relative to the plane of the frame
assembly and has associated with it a releasable clamping
assembly for clamping each pylon such that the pylon and
supporting frame assembly can be supported on a supporting
surface with multiple pylons having their lowermost ends
engaging the supporting surface.

Preferably, the brace member spans are limited in number
to one eclongate tubular brace member unit having two
divergent brace member spans for each span of frame
members between adjacent pylons or other items being
supported by the supporting frame assembly.

In accordance with a second aspect of the invention there
1s provided a supporting frame assembly as defined above 1n
combination with height adjustable pylons and 1n which the
supporting frame assembly includes at least two trusses
meeting at a corner with the frame members of each truss
being generally co-planar and the pylons being urged 1n the
plane of the supporting frame into a corner between the
frame members of each pair of trusses so as to extend at
generally right angles to a plane including the two frame
members, and at least one fastener assembly having two end
portions each of which 1s anchored relative to 1ts associated
frame member so as to extend transversely relative to the
associated frame member and wherein the fastener assembly
includes an intermediate saddle portion engaging a surface
of the pylon that 1s directed outwardly relative to the corner
so that the pylon 1s urged by the fastener assembly into the
corner when the fastener assembly 1s tightened to thereby
engage the pylon and lock 1t axially relative to the frame
members 1n a selected position.

Further features of the second aspect of the invention
provide for each of the end portions of the fastener assembly
to pass through the associated frame member with a head or
nut engaging an outside of the associated frame member to
anchor 1t relative to the frame member; for the fastener
assembly to be a single elongate fastener having an arcuate
central saddle portion formed to closely follow the outer
surface of the pylon and two straight end portions that
constitute said end portions; for the angle at which the frame
members meet each other to be a right angle or an acute
angle, preferably about 60°, for the surface of the frame
members engaged by the pylon to be pre-formed to provide
a contact surface conforming substantially to the outer

surface of the pylon; and for the frame members to be
tubular frame members or sections made of a deformable
metal that can be pressed to provide said contact surfaces
and flattened and perforated towards their ends that are
bolted together.

In order that the invention may be more fully understood
one embodiment incorporating both aspects of the invention
will now be described with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 1s 1illustrates 1n three-dimensional view one
example of prior art type of pylon and supporting frame
assembly of the general nature with which this mvention 1s
concerned;

FIG. 2 1s a similar three-dimensional view of an equiva-
lent pylon and supporting frame assembly to which the
present mvention has been applied;

FI1G. 3 1s an elevation showing one half of one side or span
of the assembly 1llustrated 1in FIG. 2;
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FIG. 4 1s a schematic plan view showing one pylon and
its relationship with an associated corner of the supporting

frame assembly;

FIG. 5 1s the same as FIG. 4 with the pylon removed so
as to clearly illustrate the tubular frame members and
associated fastener assembly;

FIG. 6 1s a three-dimensional view of one corner of the
supporting frame assembly showing two trusses connected
together at a corner of the assembly and one pylon secured
thereto;

FIG. 7 1s a sectional elevation detail showing the attach-
ment of a tubular brace member secured to an upper straight
frame member;

FIG. 8 illustrates, in plan view, the attachment of an
intermediate pylon to a straight frame member;

FIG. 9 1s a three-dimensional view showing the attach-
ment of trusses to each other where they intersect at a
position where an intermediate pylon 1s supported by the
frame assembly; and,

FIG. 10 illustrates schematically 1n 1sometric view
optional auxiliary components that may be used to stabilise
a pylon should this be necessary.

DETAILED DESCRIPTION WITH REFERENC,
10O THE DRAWINGS

(Ll

In the embodiment of the invention illustrated 1n FIGS. 2
to 9 of the drawings, the invention 1s applied to a supporting
frame assembly (1) that supports multiple height adjustable
pylons (2) that, in this particular instance, may be used to
support heliostats, as indicated above. The supporting frame
assembly 1n this instance has multiple frame member
arranged 1n pairs to form trusses each composed of an upper
straight frame member (3) and a parallel lower straight
frame member (4) with the two frame members being held
in parallel relationship by inclined brace members (5)
extending between the upper and lower straight frame
members. The free ends (6) of the frame members are
flattened and perforated to receive connecting bolts (7)
passing through overlapped tlattened ends.

The brace members are of tubular metal and have flat-
tened ends (8) that are also perforated to accommodate bolts
(9) passing through them and a flattened central region (11)
has an elongate slot (12) that allows for longitudinal adjust-
ment ol the relative positions of the two straight frame
members to accommodate any undulations in a support
surface on which the pylons and supporting frame assembly
are located. The brace elements intercept the upper straight
frame member in order to strengthen 1t for people to stand
on 1t whilst the lower frame member 1s less important from
this perspective due to its generally close proximity to the
ground which 1s typically not movable. The braces thus
diverge from the central flattened central region.

In the particular instance of the frame assembly illustrated
in FIG. 2, the main supporting frame 1s of equilateral
triangular shape 1n plan view with a side of the triangle being
dimensioned to correspond with a standard commercially
available length of metal tube, such as 6 meters, for
example. A pylon (2) 1s supported by the frame at each
corner of the main supporting frame at a corner that makes
an angle ol 60° between the frame members of the trusses.

In addition, three intermediate pylons (15) are supported
midway between the corners of the main frame assembly in
the corners of a triangular sub-frame that has i1ts upper
straight frame members (16) and lower straight frame mem-
bers (17) of the trusses attached to the midpoints of the main
frame members (3, 4). In this manner corners are generated
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in the supporting sub-frame assembly to accommodate three
intermediate pylons (135). For economy of tubular material,
cach of the frame members of the sub-frame assembly 1is
made to one half of a standard commercially available
length of metal tube, 1n this instance 3 meters.

The tubular brace members (5) are each composed of one
half of the length of a standard commercially available tube
and span between a position close to each pylon (2) and each
intermediate pylon (15), as shown especially in FIG. 3.
There 1s thus a single elongate tubular brace having its
flattened central region secured to a central region of each
span of the upper straight frame members (3, 16), and its two
flattened end regions that are perforated and secured towards
the end regions of the corresponding span of the lower frame
members (4, 17).

The flattened central region (11) of each tubular brace 1s
secured to the central region of the upper straight frame
member (3,16) by means of a single screw threaded fastener
(18) passing through the elongate slot (12) extending 1n the
longitudinal direction so that 1t can accommodate alterations
in the relative longitudinal positions of the upper and lower
straight frame members that may be occasioned by undula-
tions 1n a supporting surface that cannot be practically
accommodated by axial adjustment of the pylons.

The frame members are, 1n each case, generally co-planar
and the associated pylon 1s urged mto the associated corner
so as to extend at generally right angles to a generally
horizontal plane including the two frame members. A fas-
tener assembly 1n the form of a single elongate fastener (21)
having an arcuate intermediate saddle portion (22) engaging
a surface of the pylon that 1s directed outwardly relative to
the corner so that the pylon 1s urged by the fastener assembly
into the corner region. The saddle portion 1s formed to
closely follow the outer surface of the pylon and the fastener
has two straight screw threaded end portions (23) each of
which passes through the associated frame member with a
nut (24) engaging an outside of the associated frame mem-
ber. The straight end portions extend transversely, typically
at almost right angles, relative to the associated frame
member. The nuts (24) associated with each screw threaded
end are such that when tightened, the nuts cause the saddle
portion to engage the pylon and lock 1t 1n 1ts axial direction
relative to the frame members 1n a selected position.

In order to enhance the gripping eflect of the frame
members on the pylon, the surfaces of the frame members
engaged by the pylon are pre-formed to provide a curved
contact surface (235) conforming substantially to the outer

surface of the pylon that 1s engaged by the frame member.

In each instance the frame members and brace members
are tubular and made of a deformable metal that can be
pressed to flatten the ends or a central zone of the brace
members and to provide said contact surfaces and flattened
perforated ends of the frame members that are bolted
together. It 1s therefore convenient to use galvanised 1ron or
steel 1n the fabrication of the various components as the only
tabrication procedure to be carried out 1s to cut the lengths
at one position and a cut end can be relatively easily
provided with adequate corrosion protection, unlike welded
ZONes.

The adjustment of the axial positions of the individual
pvlons and mtermediate pylons 1s enabled by the associated
tastener assembly that bridges a corner between two joined
straight frame or sub-frame members with the pylon firmly
clamped between the end regions of the frame members and
the fastener.

The arrangement described above therefore provides a
pylon and generally horizontal supporting frame assembly in
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which the multiple frame members support multiple pylons
extending at generally right angles to a plane of the frame
assembly. Each pylon 1s height adjustable relative to the
plane of the supporting frame assembly and has associated
with 1t a releasable clamping assembly for clamping each
pylon such that the pylon and supporting frame assembly 1s
supported on a supporting surface with multiple pylons
engaging the supporting surtace. Preferably all of the pylons
and intermediate pylons having their lowermost ends engag-
ing the supporting surface.

Of course, 1t may happen that the physical characteristics
of the supporting surface are not particularly suitable 1n
regions where some pylons are to engage the supporting
surface and additional accessories such as a base plate (27)
or radially extending leg (28) optionally having a sleeve (29)
for receiving a laterally oflset foot or a ground engaging
screw (not shown). The latter are 1llustrated 1n FIG. 10.

In order to set up a pylon and supporting frame assembly
as described above, the various pylons and frame members
are assembled with associated brace members having central
flattened regions loosely comnected to the upper frame
members. Once this has been achieved, the bolts connecting
the overlapped flattened ends of the frame members can be
tightened. The height of each pylon may be adjusted prior to
clamping the pylon 1n a selected vertical position relative to
the supporting frame assembly which 1s carried out by
clamping the two vertically spaced fastener assemblies
associated with the upper and lower straight frame members
in position. This can be followed by tightening of the bolts
that connect the flattened ends of the brace members to the
lower frame members and finally by tightening the bolts that
secure the flattened central region of the brace members to
the upper frame members. Following the above procedure or
any other suitable procedure will enable the entire assembly
to be supported on a reasonably undulating surface without
any difhiculties. Each pylon will be firmly clamped 1n 1ts
operative position.

In the event that, over a period of time, stresses develop
in the supporting frame assembly, the bolts connecting the
central regions ol the brace members to the upper frame
members can be loosened and re-tightened with the stresses
having been relieved. Other fasteners may be similarly
loosened and then re-tightened

It will be understood that the upper and lower frame
members operate as two sides of a parallelogram in contra-
distinction to the instance 1n which trusses comprise upper
and lower frame members that are firmly and immovably
attached to each other by multiple diagonal brace members
that are typically welded to the frame members thereby
necessitating considerable manual labour and material input
and also considerable additional corrosion protection.

The truss structure of this invention 1s much simpler than
prior art arrangements as there 1s no welding and accompa-
nying additional corrosion protection required.

Of course, the basic geometry of the frame assembly 1n
plan view can be changed widely and need not be based on
a triangle as 1n the embodiment described above. Thus, for
example, the shape of the frame could be square, rectangu-
lar, or of any other polygonal shape such as hexagonal.

Numerous other variations may be made to the embodi-
ment of the mvention described above without departing
from the scope hereof.

Throughout the specification and claims unless the con-
tents requires otherwise the word ‘comprise’ or variations
such as ‘comprises’ or ‘comprising’ will be understood to
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imply the inclusion of a stated integer or group of integers
but not the exclusion of any other integer or group of
integers.

The 1nvention claimed 1s:

1. A supporting frame comprising:

a truss comprising an upper straight frame member and a
generally parallel lower straight frame member with
cach of the frame members supported at or towards 1ts
ends 1n spaced relationship relative to each other, and

at least one single piece divergent inclined brace member
extending between the upper straight frame member
and lower straight frame member with two spans and
respective ends of the divergent inclined brace member
cach being securable to the lower straight frame mem-
ber by a fastener associated therewith, and

wherein a flattened central region of the brace member 1s
flattened 1n a plane parallel to the upper straight frame
member and has an elongate longitudinal slot parallel
to a longitudinal axis of the upper straight frame
member for accommodating a fastener or fasteners
passing through the flattened central region for allow-
ing limited relative longitudinal movement of the upper
straight frame member and lower straight frame mem-
ber, wherein the relative longitudinal movement of the
upper straight frame member and lower straight frame
member operate as two sides of a parallelogram to
relieve or avoid stresses 1n a supporting surtace.

2. The supporting frame as claimed in claim 1, wherein
the divergent inclined brace member 1s of deformable mate-
rial that 1s selected from a group consisting of tubular
section, angle section, and channel section and the free ends
are flattened and secured to the lower straight frame mem-
ber.

3. The supporting frame as claimed 1n claim 1, wherein
the upper straight frame member and lower straight frame
member are selected from a group consisting of tubular
section, angle section, and channel section with their ends
flattened configured for overlapping and attaching to corre-
sponding ends of cooperating upper straight frame member
or lower straight frame member of a co-operating truss at a
relative angle.

4. The supporting frame as claimed in claim 3, wherein
attached corresponding ends of upper straight frame mem-
bers and lower straight frame members ol cooperating
trusses support a pylon at an inside surface of each of the
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attached corresponding ends with a fastener enclosing the
pyvlon allowing the pylon to be adjusted vertically, and
wherein one or more single piece divergent inclined brace

member extends between two pylons.

5. A supporting assembly formed of a multitude of sup-
porting frames as claimed 1n claim 1, wherein multiple
trusses of the multiple supporting frames are provided in an
inter-connected generally horizontal lattice and support a
multitude of upright pylons.

6. The supporting assembly as claimed i1n claim 3,
wherein the supporting assembly includes at least two
trusses meeting at a corner with an upper straight frame
member and a lower straight frame member of the two
trusses being generally co-planar and the pylons being urge
in a plane of the supporting frame into a corner between the
frame members of each pair of trusses so as to extend at
generally right angles to a plane including the upper straight
frame member and the lower straight frame member of a
supporting {frame.

7. A supporting assembly formed of a multitude of sup-
porting frames as claimed in claim 1, wherein three trusses
operatively support three upright pylons, and

wherein an upper straight frame of a first truss 1s attached

to an upper straight frame of a second truss and an
upper straight frame of a third truss to form a triangular
upper frame of the supporting assembly, and

wherein a lower straight frame of a first truss 1s attached

to a lower straight frame of a second truss and a lower
straight frame of a third truss to form a triangular lower
frame of the supporting assembly, and

wherein the elongate slots 1n the flattened central region

of each of the brace members allows a plane of the
triangular upper frame to move relative to a plane of the
triangular lower frame prior to a fastener associated
with each flattened central region being secured to fix
the positions at which each divergent inclined brace
member 1s attached to the respective upper straight
frame member.

8. The supporting assembly as claimed 1 claim 7,
wherein the three trusses support three shorter trusses of a
triangular sub-frame arranged to connect midpoints of the
three trusses and wherein an upright pylon 1s operatively
supported at each of three corners of a resulting sub-irame.

¥ ¥ H ¥ H



	Front Page
	Drawings
	Specification
	Claims

